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(57) Abstract: 

PURPOSE: A refresh generating circuit of 
semiconductor memory device is provided 
automatically to perform a refresh operation and to 
control the refresh operation. 

CONSTITUTION: A refresh generating circuit part(10) 
makes a refresh operation performed internally when 
a memory cell is accessed. A refresh operation 
control part receives an external command signal to 
control the refresh operation. An enable part(12) is 

operated responsive to a power-up signal(PWRUP) | 

and a row active signal(ROWACT) and makes a refresh operation carried out at one of test and normal 
modes in response to an internal control signal(STMN). An oscillation part(15) receives a signal from the 
enable part and generates a level having a predetermined period. A pulse generating part(18) generates a 
pulse having the same period as that of the oscillation part(15) in response to a signal from the oscillation 
part(15), and receives a signal from the refresh operation control, part to control the refresh operation at an 
external pad. 
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(54) "HSa Djgg| g*)£| EJ^a^ 



a u^ai ofjSEj g^joj gag 3 g-^tlSOII S^2£S, E|£H3 LH*S|£3 tt§ ^ 

tUmDL DIM 311a 4* BJEfll WIS'EI §-*|°J E|=H|-£I S«l|SDil Sh*j- aOIQ. 

g m-goj ui-sa NISEI §x|S| 3=31*1 Br»»3=, £jEEF°J0l °J(HI0IM EICH UliaEI ilS 

E 1° B ^-S2| b^x-ll DilHEl S»2| EI^SII^I & h «5lS2| M^E. 

E 2 i! E 3c B ElZeil^l IT^5l£*l USE. 

E 4n E 2 S E 32J EKDI9E. 

* ES^I ^SWI EHth ^3: £S * 

10 : E|=a£ltti§ffl£* 12 : °J0ilOIM^ 

15 : £flE|0|.E|«. 16 : S 2tfB0l« 

18 : H±8S* 19 : UBIIOI^ 

20 : £1 = 33533101^ 

B *S£ B!SH Dil-SBI S»2| El SB SI (Refresh) V«&£H a*!" 2^S, MQ ^aajo'SS g = M 

-i s§ ^271- asu lh^^m eisawi- gstj- "ei-ssi diieei ^tms sjgw ^ ^ -asas 

atSOfl Bti- 20IEK 

Pg(DRAM)s LH^ 0I0IEW fiSoPI SISKH ^1^25 El»a£l* SfOlOf *Ch 01 Ei^ El 
-ai^l Wg(auto) El=a*l, «5(self ) E| = B£I §0| 0|£ 21* M^(clock)^ ggAi 

S» SMQ) Ahg^hCW 2|*0ilAi 3If « 4 SIQ. 

EfLh £HSU^ □ !»( SDRAM )°J 3° 011^ BI^EU=M £1-= 3^ SJHWJL DIM 21 ¥ #q 

OlgtJ-^S^ m± E|=ai-I7F 7^qWI " "~ ^ ^ 
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HE-ILK CliSM 0|g*J- Oi!^(Pseudo Static Random Access Memory; PSRAM)2] g°Q1|^ SRAM 
m tlQfttBS. 2l¥0il gE£ El ESI £1011 5Kh S QHJEJt M^M 01 SC E|=a*l gg dsf SS 
3WQ St^Q. Eth 2l¥0ilA| gE£ W ^E Sdh 

DL Oil ^Ils 4 BJEsll miSEI 5«2J £|=a*l g4St|SM a3ftt= a 2JQ-, 

8?\ ^ BSI ?!*!■ £ BtEflj DilSEI §«2| EIE3I£I mm\^.~, ?JEEF°]0| ojOilOlM ElOi 

HEEI 2!|«^ra UWSISS EISa*l S»0| ^tBElE^ ti ± El = 31 3 Br»S|3»2h 21^ EH C 

s^Ef si^a oi iisg ej^oi- ^1 Ei=a*i ssre aM«r ^ a£ aaaawaoiA saws 

21ft ^SES EfCh 

oi*l b its si dura*]- ^aioiim g^a Est saaroi g-aw ss*jo. 

e is e van we eisa msei gay ei*aisi araassi s^eoih, e 2 3 e ag e ia 

B!S, E IQil EAIS HRHfOL B l h S2J E|=ai£l BHI&S= SIEEU-8J0I °!0{|OIM E|0| Dj|SE| gig 

^ ^ISE | kl EE S «HJ2| EE SEHM/d- EllEil^l g^C^mE^'^a^W^Ai 
«1 LH¥£!-£zr uHl (Power )7h B SEIS EBI^Olii SE2] aSSURI fe^EICH ^'HMMAI Wl 1 

SIR^'S^i umi^s seeis 'sroraaiogAi •^ , aiii£ soii£i£ nra-aa:z(pwwp)oi:Q, 

g?\ m LH^AJzz^ SiEEF°]# °!H0I« AI?IS ^^^EIHd2l(R0WACT)O|D1 , &9| LH'¥XllCHi!S(STMN) 
E|HM£I El^a^Pf Eh* (POWER)?}- °J^EIO| DflSEI MM 0 3tt\±$V2 OIUU^Ei 5ISa*l 

2L x|: S§^n ^^SL J^ 1 -^r! 3™ m 4=tst]-ch_ hei u,_ ^i Eisai^i^r 2i¥ :'a_Boi aoi 




e m eais ■u^2^aoL Eizai^i ^tis^(iom ttwi-aascroRup) a ss5I|ei«4!S(rowact)oii 

2mH E^EISAI LH^?;ilCHd2(STMN)0il 2»B Eil^M EE S ii 2£ S 01 h: ITHJ-SI EE ^EHQilAl El 
-ai^l m^m ^tSSI-E^ §^ S!Qil0IM¥(12)aK °J0ilOIM¥(12)^E1 ai^M ^AIMOt ^§ ^7IM 
^ aiP# ^^tf~ ^aiO|Ei^(15)2K ^^ r aiOIE1^(15)0ilAi2] ai^chi BJ^H ^1 ^7|# 
l^rM ^^oFDI, El 231^1 CM*(20)S*E1 ^1^^ ^ai^^ IHEQilAI E|±E&||£| m^M M^ii 

4^1 °itHI0IM^(12)^ iL^-S ai-e(pwrup)CH| BJtH El~ PMOS ^ehxi^EI (P)SL 

PMOS ijyjl^g(P)2i EEil°i £H2h S^hDI S^EIMda(RO»ACT)0| °JtH »S» E|^ iQ^g 

* oi-^ol-^ 91 °lfc*lE1(IV1)£h ffl«^B(LCT) 3! 91 2! WEI ( IV1 )^¥E1BJ aj^s ^ai^^ 
tHE7il0|M(ND) a, a=«0|E(Nb)S«E|2J aj^M ^2ofe »|2 °J bfl EH ( I V2)^ ^SQ. Ol^lAi, fflfl 

E*lg ^EH^AI ^ETIIOIE a ^ HHIE1S ^SSD. 

i^as^(i8)c ai atnEi(ivi) s ^^aioiEi^(i5)^^Eisj ai^m m\ ^^nnrnwi) 

EK E|-ai^ie^1ICH^(20)^^E12J aj^M MA SJbHH ( I V4)2K Ml aE»0|M-(ND1) a - 1 HI4 

e!bHEi(IV4)S^E12J Ai^e ^Ai3}^ 7312 aE7fld|M(ND2)EK »|2 BEJllOI M (ND2)2J ai^A b^uraAi 
s§Al^»- XI3A|?1^ iaiO|¥C19)2K M2 tfETiiOl M (ND2) S ^aiO|^C19)^^E12| ai^M ^ai^F- 
«3 yjE7ilOIM(ND3) »3 y]E>ilO|M(ND3)8i ai^M Hhg»fe as StH-Ef (IV5)g oDlAT 
iai0|^(19)^ S *7H2J 2]fc^E1, ESOilAi^ M\ ^H°j bH ^ ?SS0I UrB5|SID. 

D. Qm f E 3CMI EAIS! UE^OL E|Eai^l^aOi¥(20)^ LH^aCHdsCSTMN^r 2l¥IIIES^Ei Eli 
ai^l MO\m~ 2l^a0ld±(TEST)M ^AJdfe a 4 yjE^0|M(ND4)2h a4 yjE7j|0|M(ND4)2j ai 

6^1 ElEai^l IT^I^m E 4011 EAI^ g^f EhOI^EM S^hOj Q-glf- iQ, 

SIJj bil(Normal) 0j|.# #3. E!01IOIM^(12)= EI-S^BtlSfPfllRUP)^ "SIOI'ailQI. EIS ai 

kE(nd])S ol-OI ai^M SAI^D. 0IH» 'WOl'aHS ai kE(ndl)^ gSS (float ingJEIQ-EI-E EH 

«^&(lct)(hi 'wraii sxi^ct eicb, a2 ^E(nd2)= , s^ , aiam sxiti-o-. 

LH*aOldS(STNH)S S^AI 'S^'att* ^Alu^Oj ai a'bHE|(IV1)HS*E12J dS^I- 'ffHDJ'aBI- 
01 EITHti-^^^l ^1 2^aiO|E-|^(15)0il a»E|^ OSCEN Ais^j. 32 ^E(nd2) M-S(2| , ^^ , ail# H 

3EIH S^ o ^EIMA3s(R0WT)S 21^ SgAi^^h El E (READ) E^ EKJIM(WRITE) aj^^ [ffl 1^ 
H±£M, 01 SI Oil 01 MEI 3 ?JEEF°| 01 2JCHI0IM SCK 01 flS^F t.^ l^S 
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mn sq, 01^ a* m^s.^ diskpowerpi- eecqff)! mvm oscen v^jt •srarasie s 

H Q§, 2£ai0IE1^(15)3 £71 OSCEN £jS7|- 'S^'aBOIS 3 £fiaO|-E1(16)2| OSC £!S= ' 

s^'awoi an, 'ttoravioi a a £7i osc as^ ^7i Ts^ ss(Tmie)fth>i sa. oidl ts 

= § £tfaO|Ei(16)2| °jbfiEi ffl 4=011 2J*H BSSQ. 

H Pg, ■ ±«fi*<18)£ £^aiOIE1^(15)2J QSCfifi^ 3° 34 b:E(nd4)7F "SS'a 

IB 01 aCH S^aS^(18)2) SREF_REQ £!2= S^'MHOI SP. £71 OSG £!S7|- 'oHDraSIS fi 
OISKHI as, HI SHfH(IV1)2| Ai£7h 'BKiraHOIHS 7HI3 hiE(nd3)£ 'ftFOraUHAI "39 "313 
SOISffl SO. fi-E, A B1^3 EEAI 2I^SHE3^E1 gJ^EI- £!S0|IL SE°] S^tHI^ 

'5°'EHif SXItl-Q. OlOHSIfll, 7H14 k=(nd4)fe 'morai!3 SOISffll SCh H5 inE(nd5)fe B3 
□l^(19)M 71*1 "51-01 aiDilAi 'S?'aB£ 9QI*JO. CCi-EM, SREF.REQ d12J ^ g± 

3 «ssq. ^, osc '3^ -arson At -sraraiBis soil mi a±3 sref.req <ys7F ah£1!P. 

U\2\*t SREF_REQ £!S0|| 2|«A| «EEK!0| SJOilOIMEICH E| = a"£l S^S Ts2] *7|3 4=tS*Ch. 

n ps, £7i tfa'&'HEnroi 2I¥chiai £7i asa*i how Eisa^ssfaoi^czom oi 
mm a^a^ ei-oi°jchi EiEa^ii aiw * sje^ ti-p. ^, 'a=a*r« hob^ ee3 ich^i- 
2, £7i LH-aojfffi(STMN)& '3° -aiiioiiAi -woraitfs soism, oi iis^i- 's^'aas m~ 21 

* IHE3^E1 a^SI Did S (TEST)M LH¥3 S^EIAI SKES E|Eai£l^fllD1^(20)2J g€* A ' 

s^'aiaoi gp. oi& se°] §^£^ ^71 ts3 a=-am gsi-g ^tgapii gp. 

£7i LH*sioi{y2(STMN)7h 'moraisis mi= a*aioiAis(TEST)e s^es Bona a^a^g^ai 

0W(2Q)2| 0^ A AIS7I- Sl^aiCHi!S:(TEST)ai- SH» 22^1 SI'S ^Ei t\Q\ I^£^(18)HJ gja 
01 EIE^ *sj"P. 

Ell £3 2E§ 9H; LH^HIOt£!:S:(STMN)£ 'SS'aHM/d ^HDI'aBS SOISMI .Eli. 2!0flO| 

s^(i2)°i ai eifcHEi(ivi)oii m^v^i , s? , aaoi aoi xii2 kE(nd2)2i- ^aoi oscen as 

M , ^^ , ai^^ «at^K fiS'M0|E^(15)(HIAi OSCBJ WOhAi S- fi«aiOIEi(16)S □^QiiOlM 

Al^ OSC *^^ , ai^^ MS^CK OIBitj- §^rs LH^BJ El^ai^l S^M CI^CHIOIMAI?!^ «^ 

m tJ-Q. heih, i^^¥(i8)oiiAi^ ai sjbHEKivnsj as^i- ■^•aiaoiE^ osc aswi ^ssi 

□I h:E(nd3)^|- moraiaOl EiOi ^1 A SREF.REQ l^M &ES ^J2^ A^gs^l 

SQK A A|s:7F '^^'ai^OilAi '^hOrai^^ SiOIS-liJS? d15| SREF.RBQ i!S l^M 45^^ 

pi= a*aoi4!S(TEST)^ '^^-cHjAi ^loraii^ &nm me di2j sref req ^ 

co-em, eii^e ses 3^ chai^m , s$ , aiao«Ai 'ftwraiffls soisra SFEF REQ t!S 

■ EiEai^i B^m aoiv 4= sto. 

t^S, OI-^QilAi SStJ-H ^ Af Oil 5! ESCHI t.^SEI= 5101 OHJH, B ^S°| ?| 

^ AI-SS Sr^ B?ILH'O0AI CflEH ^CT «£K S! £301 ^feofCfe 2101 S ^0| 

A^*j. g BHgoj Q| ia g g-^joj Bi^ai^i a»-AHt|^OiJ SJora, £l¥OilAi ElEai^lM 3§§W ^> 

E!(PIN)OI a^LK PS 11 OlgtKtt LH^ ElEai^P^ g°CHL Eil^M EEg SSS" 

£I^BICHi!S(TEST)M 'S^'aieWIAI *§hO| 'aSS SOISKH 4^1 SREF_REQ dsi A J^£5W| El^ai 

s^e aoia ^ ^ sa^i- ap. 

1. ?4EEh°]D| °j01IOIM EICH DUE El MM ^Ail^ohS LH^^E^ ElEa^l ^^01 ^tSElE^ 
£IV IHE^^EI SI^XilDidsM ej7f-iT0h EEAI £91 El ESI ^1 3§la" ^ ElEai^l 

e^noj^M ^tmh^ 3ie m= diisei s-^i^j EiEai^i ^as. 
^■71 Ei^a^i ^tis^i^ 

31 LH¥i!S a HI2 LH^dHQil ?}t% §^EI3A1 LH^HIOiilSOII E4^H Eil^M EE a Jx^ EE S Oi 
^ SHJ2I EE ^EHQilAi EIE3I3 ^SSI-ES °I(HI0IM^2K 

£71 E!M0IM^S¥E1 d^i ^dura g§ ^711- ^ am# ^!£ofe E^aiOIEI^EK 

£71 E£iaiOIEi^01IAi2j AjsOil 2J^H £71 ^7IM ^ ElEa^l l^M ^gol-CH, £71 ElEa^l 
s^ilGH^S^El 21^X11 01 i!SM ^t[D\ £71 ^SSEAI 21^ HHECHI Ai EIEM^I XilOl^ ^ 

2i= !^£^M SSmfe ^# ^S^^ 5fe SfExO QilSEI §3?J ElEa^l ^flS. 

8W3. SI 2* h 01l aOIAI, 

£71 HI LH^.ds:^. E^|(Power)7|- @ ^EIS Oihi gE2| aiUOT £^EIDi 'S? "31^011 AI * 

sroraas sown, @ seeis ^ForamwiAi 's^'ais *jpiei^ Ei-?j-gi!S0in, 

£71 32 LH^d2:= ?4EEt°!f °]0ilOIM A|7|^ S^(Row)^EIMi!SO|D|, 

£71 LH^301i!S= £71 bi§ SE°j 3^ , S^ , allM 7WDt, £71 Eil^M SE°] 3^011^ ^01' 
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aum 3m ig°s tm ms.n hhhi #xisj asam ©gas. 

S^tM. Ell 3*HM aOiAj, 

#71 2!woim^= #71 nj-^M -s dsoii eisa s#a g= pmos Mgxi^Em. 

#71 igf PMOS MgjXIiEl*) ESflS! BIU §§ g^SHJI £?a)E|Mi!SM °\U fl = M 

#7i saiejeonAisj ssn $\m\^ mn&sw, 
#71 iM^Mma^m &m\= an ejtHEm, 

#71 EH XI ^3 m «ll °<U1E1S^&2J ^dtfe tfETilOlM 2, 

#71 y|E7)10|MS¥E12J &&tm M2 °!tHE11 StJSKW 2! 1325 Sfe «H£a| 

(hjsei #*i°i ei-aia g*sas. 

5. 91 4V0I SiOiAl, 

#71 £tiEIOIEI¥£ £PI *B2 °!H1E)S^Ei21 dSg 4=dSfe SI 2£8]0IEi2h 

#71 § agaioias^Eisj dsi »a*^ «i3 2!mas ^221= 3t# iS£gse Ei=am srg 
as. 

6. » 5£MW 2101 Al. 

#71 Si^^^S #71 Ell 2JH1E1 S #71 2^aOIE1^S^E1°l i!2i ^dSfe Sfll yfEXIOIMSK 

#7| ElEai^ig 3|-fl| 01 ^ El £J a^OidSe e^SSte 14 £!bHE12K 

#71 SI1 tfEJflOlE a HI 4 °Jd)Eie^Ej2J i!Sg 4=dtfe HI2 t«E?flO|M2K 

#71 m BE^OIM°J d2i &25^A1 SjgAI^ A13AI7IS HEBOID, 

#71 SI 2 y!E710|M §! #71 gaiOI^S^E)2J dSf X-B3 tfETIIOlM g, 

#71 03 tfE^Oieoj Aj^-g d^^fe BS °jB)E1§ S*m= 2!s Il££ Sfe &E*H OflSEI #X) 

2j ei =am ar»as. 

7. HI 6tJ"0il 2101 Al, 

#71 EIEM^IS^XIICH^ #71 LH^^II0iiJ2:^^ #71 2l^»ICHi!S# ^dSfe 34 y}E7flOIM£h 
#71 SI4 y<E7flOIM°J Ai£l 36 °!B1E1S ^221 = 2§ Sfe ^Ex-ll OflSEI Sxl 
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